Abstract This paper describes works carried out in the Virtual Imaging Platform (VIP) project to create a comprehensive conceptualization of object models used in medical image simulation and suitable for the major imaging modalities and simulators. The goal is to create an application ontology that can be used to annotate the models in the VIP platform's model repository, to facilitate their sharing and reuse. Such annotations allow making the anatomical, physiological and pathophysiological content of the object models explicit.
INTRODUCTION
The Virtual Imaging Platform (http://vip.creatis.insalyon.fr) provides researchers with a platform gathering several image simulators of various modalities [1] . This work focuses on the sharing and reuse of the models used for medical image simulation. Currently, a barrier to the widescale use of these techniques is the difficulty of creating realistic models that are suited to the researchers' specific needs. Thus the VIP project aims at setting up a model repository to facilitate their sharing and reuse. This paper describes an ontology for medical image simulation models, tailored to the needs of the SINDBAD, SIMRI, SORTEO and FIELD-II simulators integrated in VIP, but easily extensible to other simulators. This ontology, called OntoVIP is used to semantically annotate the models files (images, meshes, etc.)
II. MATERIAL AND METHODS

A. Modularity and integration framework
Our goal is to define a vocabulary that is likely to gather consensus in this community. Therefore, it is important to rely on existing ontologies rather than developing new ones. It is also important to ensure that the resulting application ontology will be consistent. Therefore, we decided to develop OntoVIP upon a common integration framework provided by a foundational ontology called DOLCE (Descriptive Ontology for Language and Cognitive Engineering), and successfully used in a previous project [2] .
B. Reuse of external ontologies
In the framework of the VIP project, we selected several existing ontologies, namely the Foundational Model of Anatomy (FMA), the Phenotypic Attribute and Trait Ontology (PATO), the Mouse Pathology ontology (MPATH), the Radiology Lexicon (RadLex) and the Chemical Entities of Biological Interest ontology (ChEBI).
To perform the extraction of the relevant subsets automatically, we used vSPARQL [3] , a language allowing the design of sub-queries and recursive queries.
III. RESULTS
The ontology allows precise semantics to be associated to information depicted in the images or meshes that compose a model. It models consistently all kinds of medical image simulation object models, especially with regards to the different imaging modalities (CT, MR, PET, US). The major features of the model are: (1) an organization in layers, allowing representing the various facets of a model, each of them represented by a model layer (e.g. anatomy, pathology, presence of an external agent, presence of a foreign body); (2) links with various physical properties of tissues or materials, which is required by simulation software; (3) capability to represent time-varying phenomena; (4) definition of a rich taxonomy of models facilitating their indexing, retrieval and use in image simulations.
